Never before have we had so many different ways to investigate China subtropical climate change as it is gradually becoming significant to know the details about the relationship between climate change and China, specifically in subtropical areas. To learn the current situation and emerging trends of China subtropical climate change research, this article utilizes CiteSpace to provide a general picture about the research field by analyzing 926 publications between 1990 and 2017, which are retrieved from Web of Science. According to the results, some interesting findings are illustrated in this study: (a) The papers that investigate interdecadal change and data-model comparison made great theoretical contributions to China subtropical climate change research; (b) China, the United States, Australia, and Germany are the biggest contributors to China subtropical climate change research, and most of the productive institutions are from China; (c) the emerging trends of China subtropical climate change research are "soil moisture," "net ecosystem exchange," and "autotrophic respiration"; and (d) most of China subtropical climate change studies are related to atmospheric model intercomparison project model, CO 2 fertilization, and pollen record. This article provides an overall analysis about China subtropical climate change research for researchers who are interested in this field to do further investigations.
Introduction
Climate change is not a new topic in various disciplines. The climate change-related records of animals and plants can be found in the mid-1700s, which came from northern European. Observational documents date back to the end of the 19th century and the early 20th century when researchers explored the sensitivity of insects to spring and summer temperatures (Bale et al., 2002; Dennis, 1993) . The biological researches investigated the influence of extreme weather or change of climates on wild species. Besides, the Intergovernmental Panel on Climate Change pointed out that the extent to which recent observed changes in natural biological systems have been caused by climate change. Despite the effects of climate on wild species, some researchers believe that modern climate change is a cause of concern for biodiversity. Other anthropogenic factors such as change of land use and nitrogen fertilization are considered in recent researches. In recent years, the direct impacts of anthropogenic climate change have been broadly investigated (Hughes, 2000; Parmesan et al., 2005; Parmesan & Yohe, 2003; Peñuelas & Filella, 2001) . Among these investigations, global warming has become a hot issue which greatly influences the ecosystem and human society. In recent years, many scholars have investigated global warming and climate change. Jang and Hart (2015) explored how people consider climate change and global warming in their daily conversation by analyzing the big data from Twitter. Similarly, Brewer and McKnight (2017) investigated how news programs impact audiences' perceptions toward global warming. Besides, Lykhovyd (2018) proved that the global climate change significantly influences the local climate, especially for the air temperature. In this article, the air temperature in 2025 in the Kherson region was also predicted. Thus, as one of the phenomena caused by climate change, global warming has been increasingly attracting researchers' attention.
As the world's most populous country, China is also the main emitter of greenhouse gases (Streets et al., 2001) . Therefore, numerous researchers analyzed China's impact on climate change. Grumbine (2007) pointed out that China's rapid development is influencing global patterns of resource use and their associated environmental and geopolitical impacts. Yan and Yang (2010) investigated the relations between China's foreign trade and climate change. Meanwhile, W. Li, Li, Tan, and Wang (2017) found that population emigration in the mountainous areas and most of the subregions of China significantly influences vegetation change. In turn, China is also facing the problems caused by climate change. Jones (2008) found that some issues about water resource in China are related not only to the rapid growth of population and economy but also to the climate change and variability over the past 50 years. Tao, Yokozawa, Liu, and Zhang (2009) presented a covariant relationship between changes in cereal productivity because of climate change and the cereal harvest area required to meet China's food demand. Besides, J. Wang et al. (2010) analyzed how climate change impacts agriculture in China and suggested that global warming is possibly harmful to rainfed farms but beneficial to irrigated farms. As one of the countries which impact climate change and also being influenced by it, China is playing a vital role in dealing with problems caused by climate change. Therefore, some literature researched on the policies taken by China and the efforts made by China to deal with climate change-related problems (Heggelund, 2007; Hong & Zhang, 2018; Mi et al., 2017; . Although some scholars investigated how China influence climate change, climate change's impact on China, and the climate changerelated policies, little is addressed in terms of the overview of the climate change phenomena in specific areas of China. The growing phenomena brought by climate change also significantly impact the subtropical area of China. M. Li et al. (2018) focused on the case study in the Upper Minjiang River basin to demonstrate the influence of future climate change on debris flow hazard. Besides, Ma et al. (2018) investigated the fire history in subtropical China and its relation with climate change and human activity.
Therefore, this study focuses on the climate change in the subtropical areas of China because there are various climate change issues happen in China's subtropical areas. In addition, researching on the diverse ecosystems, atmospheric changes, and hydrographic factors in subtropical areas is of great importance to deeply understand the relationship between climate change and China. In this article, a general picture of the researches related to China subtropical climate change is given by using CiteSpace to intuitively analyze the development process, the current status, and the emerging trends of this research field.
With the growing number of China subtropical climate change research, it is necessary to know the status quo and emerging trends in this field. This article focuses on mapping knowledge domain which involves the processes of charting, mining, analyzing, sorting, and displaying knowledge (Shiffrin & B€ orner, 2004) to investigate China subtropical climate change research. There are various domain visualization tools such as CiteSpace, UCINET, and VOS viewer. Among these visualization tools, CiteSpace is one of the most popular methods to clearly and interpretably produce co-citation networks on the basis of article citations and reveal the structure of a particular research field (Chen, 2006) . CiteSpace was developed by Chen (2004) and has been broadly applied to investigate the researches of astrobiology (Tas¸kın & Aydinoglu, 2015) and linguistic decision-making (D. J. Yu, Li, Merig o, & Fang, 2016) . There are also many papers that research on climate change by utilizing CiteSpace. For instance, Fang, Yin, and Wu (2017) conducted a scientometric analysis of climate change and tourism by using CiteSpace. Similarly, Liu and Jiang (2018) utilized CiteSpace to analyze the hotspots and frontiers of forests respond to climate change. However, no attempt has been done to apply CiteSpace to analyze the literatures about China subtropical climate change. Even though many researchers have analyzed climate change in subtropical China from different perspectives with various methods, few of them attempted to investigate the mapping knowledge domain of China subtropical climate change. As a result, the motivation of this study is to fill the gap between scientometric analysis and the research of China subtropical climate change. Our study makes two contributions. First, a huge amount of publications is quantitatively analyzed to summarize and synthesize the arguments and ideas of the authors in China subtropical climate change research field. Second, the mapping knowledge domain of this research field is clearly illustrated. Not only the current status of China subtropical climate change research is analyzed from the historical, conceptual, and geographical perspectives, this article also suggests the hot spots and future directions of this area by using CiteSpace.
After Number of Publications and Co-Citation Analysis About "China Subtropical Climate Change"
Number of Publications
The number of publications about the topic "China subtropical climate change" directly reflects the development process of this research field. Besides, it is also an obvious evidence to demonstrate whether this research topic is gaining increasing attention of scholars around the world. In this study, the articles on WoS that investigate China subtropical climate change between 1990 and 2017 are analyzed in detail, including the number of the articles and the most cited articles in different development stages. Figure 1 illustrates the number of publications about the topic China subtropical climate change from 1990 to 2017. It is obvious that the literature on this topic are increasing as time goes by. To analyze the change in publication amount, this article divides the whole period into three phases: the initial phase, the development phase, and the rapid growth phase.
(a) The initial phase (1998) (1999) (2000) (2001) (2002) . It can be seen from Figure 1 that the articles about China subtropical climate change in this time period are obviously less than which in other stages. The publication amount is growing at a slow pace, from 2 papers in 1990 to 10 papers in 2002. Although there are only 30 papers get published in this phase, some of them significantly impact this research field and even provide a theoretical basis for other-related researches in the next few years. For instance, the paper entitled "East Asian monsoon climate during the Late Pleistocene: high-resolution sediment records from the South China Sea" (L. Wang et al., 1999) has 446 citations according to the record on WoS. This paper introduces the clues of past changes in East Asian monsoon climate by studying 10 sediment cores and 40 core-top samples from the South China Sea, which made theoretical contributions in terms of the method that investigates climate change in a long history and the specific climate change in China subtropical areas over the last 220,000 years.
(b) The development phase (2003) (2004) (2005) (2006) (2007) (2008) . It can be clearly seen from Figure 1 that there are some fluctuations for the number of publications in this stage. However, the citation amount climbed stably, indicating Yuan et al., 2004) were published with significant influence in this field. Thus, Asian monsoon can be one of the important elements that impact the climate change in China subtropical areas.
(c) The rapid growth phase (2009) (2010) (2011) (2012) (2013) (2014) (2015) (2016) (2017) . In this stage, both the citation and publication numbers increase rapidly. The issue of climate change has become important than before. South China has experienced several heavy rainstorms since 2015. In the same year, a Chinese journalist Jing Chai released a documentary named Under the Dome garnered over 150 million views in China, sparking widespread discussion about pollution and environmental policy in China. Climate change has become a hot topic not only for the scholars in this field but also for the public in China or even in the world. The literature related to China subtropical climate change in this phase has become more diverse. Some interesting literatures investigated the relationships between climate change and rice fields (Welch et al., 2010) , the mortality in Guangzhou, China (Yang et al., 2013) , and carbon fluxes (Yu et al., 2013) .
Based on the aforementioned analysis, the research field of China subtropical climate change has been gaining increasing attention in the nearly 30 years. More natural impacts of climate change were discussed in the early articles, while more human factors were considered in the recent researches with the development of the society.
Co-Citation Analysis
Data collection for using CiteSpace. First, WoS is selected as the data source for bibliometric analysis because it is a huge platform that provides an access for readers to know specific information about the articles published in roughly 12,000 leading journals worldwide, which includes the Science Citation Index Expanded, the social sciences citation index, and the arts & humanities citation index databases ( Van-Leeuwen, 2006) . Then, by searching the topic "China subtropical climate change," 1,069 publications related to China subtropical climate change are found. To eliminate "noise" that may affect the accuracy of research results, the papers published in some databases such as Conference Proceedings Citation Index-Science, Emerging Sources Citation Index, and Book Citation Index-Science are filtered out. Ultimately, there are 926 papers about China subtropical climate change which were published between 1990 and 2017. The period (1990-2017) is chosen for two major reasons: (a) According to the search results on WoS, the earliest record related to China subtropical climate change is in 1990 and (b) as aforementioned, the related literatures have been increasing dramatically in the nearly 30 years. Therefore, it is more meaningful to investigate the research field of China subtropical climate change between 1990 and 2017 than which in other time periods.
Cluster network and the most cited articles. Co-citation can be explained as the frequency of two earlier literatures being cited together by the later literature (Small, 1973) . To better understand the mechanism of specialty development, co-citation analysis is introduced as a useful tool which identifies prominent journals, articles, and authors. The co-citation analysis of China subtropical climate change research can be obtained by utilizing CiteSpace, which can be seen from Figure 2 . The articles with co-citations are divided into several clusters to make it easier for readers to know the main research areas. Detailed results about the main clusters and the most cited articles with co-citation frequency are shown in Tables 1 and 2 , respectively. Figure 2 shows the co-citation network based on the 926 references between 1990 and 2017. The corresponding data can be seen from Table 1 which lists the top 10 clusters of this research area. In Table 1 , the size means the number of publications in the cluster. The loglikelihood ratio is an algorithm to calculate each label and it is also the core concept that summarizes each cluster. Moreover, the silhouette score is used to test the homogeneity of clusters. Basically, if a silhouette is greater than 0.5, then the corresponding result is reliable. The largest value of a silhouette is 1, so if the silhouette of a cluster is near to 1, the result is considered to be more reliable. According to Table 1 , almost all of the silhouette scores are above 0.9, which suggests a reliable quality of each cluster. The largest cluster is no. 0 interdecadal change with 79 member references. As for the mean cite year, most of the clusters are new, but no. 7 Asian monsoon system and no. 9 Asian-northwest pacific summer monsoon are relatively old.
By knowing the top 10 clusters in China subtropical climate change research area, the top 10 cited articles with co-citation frequency of over 15 times and their clusters are demonstrated in Table 2 . According to Chen, Hu, Liu, and Tseng (2012) , the most cited papers have significant contributions for certain research area. Therefore, it can be seen from Table 2 that the most cited article is from no. 0 with 32 citations. This article is "How well do atmospheric general circulation models capture the leading modes of the interannual variability of the Asian-Australian monsoon?" which was written by T. J. Zhou, Bo, and Wang (2009) . The authors evaluated the performance of atmospheric general circulation models and simulated the interannual variability of the Asian-Australian monsoon. Similarly, Ding, Wang, and Sun (2008) analyzed the interdecadal change of summer precipitation in East China and its relationship with the Asian summer monsoon. The atmospheric changes happen in certain time periods, the time periods here are always older than 10 years. It is crucial to capture the characteristics and reveal various connections in these atmospheric changes of Asian monsoon.
Climate change can impact the ecosystems in subtropical areas of China. Therefore, Piao et al. (2009) investigated the terrestrial carbon balance of China and its driving mechanisms during the 1980s and 1990s. G. Zhou et al. (2011) pointed out that climate change has caused more extreme hydrological risks such as droughts and floods in some watershed or other areas of Southern China. G. Zhou et al. (2013) analyzed how the monsoon evergreen broad-leaved forest reacts when facing global warming and drought stress. This research found that subtropical forests are threatened due to the lack of resilience against the climate change in a long time period. 
Countries or Regions, Journals, Institutions, and Authors With Lots of Contribution
It is obvious that the more research outputs which were published by a country or region, journal, institution, and author, the more contributions they made in this research area. As aforementioned, the number of publications can directly indicate the development of a certain research area; it is also able to clearly show the academic contributions made by a country and or by an author. More importantly, the most productive counties or regions may face the issues of climate change, and the most productive institutions are mainly from those countries or regions. Besides, the papers written by the prolific authors are of great influence in China subtropical climate change research.
Productive Countries or Regions and Institutions
The most productive countries or regions and institutions are identified by using the records of WoS, which makes the results more accurate and objective. Based on the results given by WoS and CiteSpace, further discussion can be seen later.
The top 10 countries or regions with most of the literature about China subtropical climate change are listed in Table 3 . Obviously, China occupies a prominent position in this research field. The reason is clear to see. This research specifically focuses on climate change in the subtropical areas in China. Also, China is experiencing climate change issues in the recent 30 years. As aforementioned, the Asian monsoon is one of the important factors that cause climate change in the subtropical areas of China. It also partly influences the climate in Japan, South Korea, Russia, and Australia. Therefore, these countries are also involved in this research field.
Although the impact of the Asian monsoon in the United States is neglectable, climate change happens in this country as well. Thus, investigating climate change in the subtropical areas of China is not only for Chinese scholars or institutions but also for other countries to reveal more valuable findings for the sake of the ecosystem, sustainable development, and humanity. Figure 3 presents the significant national collaboration network in this research field. The structure of this network indicates the maturity of the national collaborations. If the structure is relatively tight and close, then the collaborations among the corresponding countries are more mature. Based on the national network, it is clear to see the mature and close collaborations among the countries listed in Table 3 . For instance, the construction of the Intergovernmental Panel on Climate Change indicates the co-operation among scholars around the world.
From Table 4 , all of the top 10 productive institutions in China subtropical climate change research field come from China. Among these institutions, most of them belong to the Chinese Academy of Sciences. Without a doubt, the Chinese Academy of Sciences made great contributions in this research field.
Productive Journals and Authors
The top 10 prolific journals and their impact factors in 2017 are listed in Table 5 . Journal of Climate is leading the research of China subtropical climate change with the publication number of 39. Compared with other nine journals, Journal of Climate has the highest value of impact factor. Therefore, this journal made great contributions to this research field. Some articles published in this journal are also influential due to their large amount of citations. For example, the paper entitled "Decadal change of the spring snow depth over the Tibetan Plateau: The associated circulation and influence on the East Asian summer monsoon" was written by Zhang, Li, and Wang (2004) . The authors found that the growth of snow depth over the Tibetan Plateau from March to April leads to a wetter summer rainfall over the Yangtze River valley and a dryer summer rainfall in the southeast coast of China. The paper reasonably explained one of the various reasons that cause the climate change in some subtropical areas of China. Besides, the articles published by other journals also made considerable contributions to this research area, such as "Atmospheric water vapor transport associated with typical anomalous summer rainfall patterns in China" (Zhou & Yu, 2005) published by Journal of Geophysical Research Atmospheres also explained climate change from another point of view. However, it should be noted that even though some articles are published by other journals such as Nature, Science and Marine Geology, they also significantly influence the research directions in this field.
The top 10 productive authors are listed in Table 6 . Zhou is the most productive author in China subtropical climate change research field. Based on the search method mentioned earlier, the results of WoS showing that there are 31 papers written by Zhou, 7 of them are published by Global Change Biology. Besides, Liu, Wen, and Zhang also devote themselves to this research area with the research outputs for 20, 19, and 19, respectively. Specifically, the details about significant author collaborations are shown in Figure 4 . It can be seen that the authors in this area have strong and frequent collaborations. Take the most productive author Zhou as an example, he frequently collaborates with Liu and Zhang who are also the productive authors listed in Table 6 . The collaboration among these scholars accounts for 69.29% of Zhou's research outputs. It should be pointed that the number of publications here for every listed author is not the actual amount of papers written by them. It is possible that some papers cannot be searched by WoS, or some papers are filtered out based on the search method for this study.
Emerging Trends of China Subtropical Climate Change Research
The emerging trends are also what scholars concern about in the scope of China subtropical climate change research as they give scholars some inspirations in terms of new research directions and cutting-edge methodologies. The emerging trends in this research area also reflect the hydrological cycles or human activities that impact climate change during the corresponding time period.
Therefore, several interesting points can be found by analyzing the results given by CiteSpace. In this section, the reference burst detection and the keyword analysis are illustrated to show articles that have received rapid increases in citations.
Reference Burst Detection
To know the emerging trends of China subtropical climate change research, the reference burst detection is utilized in this study. As shown in Table 7 , there are 20 references with strong citation bursts in a certain period of time between 1990 and 2017. It is obvious to see that the earliest burst in this research period started from 2000. The paper with the earliest citation burst is about the NCEP/NCAR reanalysis project for 40 years (1957 -1996 Kalnay et al., 1996) . This project was established to analyze atmospheric fields which support related researches and climate monitoring communities. NCEP/NCAR reanalysis is a useful tool for researchers to investigate the climate change in subtropical areas of China Chu, Kim, & Chen, 2012; Infantes, Campo, Villaseñor, & Ferna´ndez, 2012) .
According to the citation burst result, the paper that has the longest citation burst was written by Yuan et al. (2004) . This paper focuses on the features of the last interglacial Asian monsoon. As mentioned earlier, not only is this paper important in the development phase of this research area with numerous citations but it is also the core research output in no. 7. The literature with the latest citation burst is "Forests and climate change: Forcings, feedbacks, and the climate benefits of forests" (Bonan, 2008) . The author found that tropical, temperate, and boreal reforestation can decrease the disasters brought by global warming through carbon sequestration. Although this article does not specifically investigate the climate change in the subtropical areas of China, the findings can be further investigated taking the subtropical areas as the research context. It can be seen that this article was written in 10 years ago, but the citation burst happened in 2017 which can even possibly last for the next few years and become one of the hot spots. Based on the earlier analysis, global warming has become an important factor that impacts climate change around the world, and forests are playing a role to attenuate global warming.
Keyword Analysis of China Subtropical Climate Change
When talking about climate change, what springs out from people's minds? Perhaps some short words such like drought, flood, and extreme weathers can briefly conclude how they consider about climate change, or they may not just consider about these situations, they are actually suffering from some unpredictable disasters brought by climate change. Thus, keywords do not merely summarize the core concepts of an article, they may reflect some current issues or emerging trends behind the research. To directly know the research area of China subtropical climate change and reveal the focuses that related to the current issues in different time periods, the timeline view of keywords is presented in Figure 5 . The analysis of keyword timeline is an effective way to show emerging trends and track topics of research over time because the timeline of keywords gives a succinctness and accurate high-level summarization of document. The changes in research topics have become an important research issue, which can help researchers to gain deeper insights into the development of a particular research field. The early keywords are presented at the left side, or vice versa.
As shown in Figure 5 , the purple circles represent the key studies that are high in between centrality. It can be found that there are many keywords from 1990 to 2017. In recent years, many researchers focus on the cluster (no. 0) "AMIP model" and the cluster (no. 1) "CO 2 fertilization." "global monsoon region" is the significant keyword in no. 0. The term AMIP is Atmospheric Model Intercomparison Project which can be utilized to evaluate the radiative forcing and climate effect of short-lived chemical species in the atmosphere. J. Li and Zhang (2009) applied AMIP models to simulate the performance of the wind onset and withdrawal of the Asian summer monsoon. Also, by using AMIP simulations, W. H. Yuan (2013) found that the convection parameterization leads the main biases in rainfall diurnal cycles over subtropical China. The close relationship between the diurnal variation of convective rainfall and the closure of the convective scheme was further pointed. Besides, no. 1 "CO 2 fertilization" is also the main research direction of China subtropical climate change area. "vegetation feedback," "typical ecosystem," and "light use efficiency" are the significant keywords in this cluster. CO 2 fertilization is one of the tools for people to respond to the impacts brought by Kalnay et al. (1996 ) 4.0429 2000 2004 Wang et al. (2001 8. 4390 2004 4390 2008 4390 Hu et al. (2003 5. 6580 2005 6580 2010 6580 Yuan et al. (2004 6.0916 2005 2012 Guo et al. (2002) 3.6112 2005 2010 Uppala et al. (2005) 6.2854 2007 2013 Zhai et al. (2005) 4. 2173 2013 Yu et al. (2004 5.6500 2008 2011 Solomon (2007 ) 6.1932 Wang et al. (2005 5.0039 2010 2012 Xie et al. (2009 ) 4.7613 2010 2013 Tang et al. (2006 4.7613 2010 2013 Zhou and Yu (2005) 4.6863 2011 2013 Davidson and Janssens (2006) 4.7709 2012 2014 Yancheva et al. (2007 ) 3.6987 2014 Bonan (2008 ) 4.5777 2015 climate change. However, Zhu et al. (2011) found that the increase of CO 2 concentration will have little contribution to vegetation changes. By studying the subtropical forest in central China, Xu, Li, Shao, Xu, and Nugroho (2014) pointed out that there are some negative elements that influence tree growth such as climate change (especially warming-induced drought) and nutrient limitation which overwhelmed the CO 2 fertilization effects in the past 30 years. From Figure 5 , we can find that most related researches about CO 2 fertilization were published before 2013. Global warming phenomena have been broadly spread around the world. There are diverse agricultural industries and lots of forests in the subtropical areas of China which also have been significantly impacted by global warming. The unstable climate leads the reduction of agricultural outputs and negative impacts on the ecosystem. Therefore, CO 2 fertilization is introduced to deal with this issue and make the ecosystem as stable as possible, but the CO 2 fertilization effects are not significant based on the findings given by the above researches. Another large cluster is no. 2 "pollen record," "global monsoon region" and "typical ecosystem" are the significant keywords in this cluster. The lines connecting different nodes are the relations among different research outputs. It can be clearly seen that most of the recent researches are on the basis of the early investigations. The keywords such as "sea surface temperature," "interannual variability," and "Indian monsoon rainfall" mentioned in the literature published between 2004 and 2010 have strong relations with the keywords discussed in other time periods. "soil moisture", "net ecosystem exchange," "autotrophic respiration," "lake sediment," and "air temperature" are the keywords which are presented in the latest papers of China subtropical climate change research area. They can be also considered as the recent research directions.
According to the results of citation bursts and the timeline view of keywords, it can be found that the researches related to the Asian monsoon attracted researchers' attention for a longer period compared with other topics. While global warming is becoming a hot issue in recent years. It is possible that global warming will also be the research directions in the next few years. Other keywords such as AMIP model, CO 2 fertilization, and sea surface temperature are also the focuses in the research area of China subtropical climate change. They reflect the dynamic changes of the natural environment and human activities.
Conclusions
This article investigates the current state and emerging trends of China subtropical climate change research by using CiteSpace. There are 926 kinds of literature retrieved from WoS which are published between 1990 and 2017. Based on the earlier results, the findings of this article are concluded as follows. First, the number of China subtropical climate change research outputs has been growing in recent years, especially from 2009 to 2017. The issue of China subtropical climate change is becoming significant in ecosystem research. Second, China, the United States, Australia, and Germany are the biggest contributors to this research field due to the specific research context. Besides, most of the institutions with great contributions to China subtropical climate change research are from these countries as well, especially from China. Third, Journal of Climate is the most productive journal which has published numerous articles related to this research field. However, other journals such as Nature and Science may publish less literature about China subtropical climate change, but these articles also greatly impact the further related investigations. Meanwhile, the hot topics of this research area are AMIP model, CO 2 fertilization, and pollen record. AMIP model is utilized to evaluate the radiative forcing and climate effect of short-lived chemical species in the atmosphere which helps researchers learn more about the details of atmospheric changes and characteristics. There are also some discussions about CO 2 fertilization effects. The effectiveness of CO 2 fertilization is different in various environments. For example, CO 2 concentration positively affects the corn yields in Thailand, but its effect is not significant for the forests in the subtropical areas of China. Besides, pollen records provide important clues for scholars to investigate climate change. Based on the earlier analyses, atmospheric changes, global warming, and vegetation response are the hot issues that have been investigated by the scholars in China subtropical climate change research area. In addition, "soil moisture," "net ecosystem exchange," "autotrophic respiration," "lake sediment," and "air temperature" are the specific research directions of recent literature which can be also considered as the emerging trends of this research area.
It is worth researching on China subtropical climate change because China is playing a vital role in dealing with global climate change. The investigations on climate change in subtropical areas of China are meaningful for scholars to further analyze the Asian monsoon which greatly impacts the climate in Asia Pacific regions. Moreover, because of the development of global society, some human activities have been negatively influencing the ecosystem. Various environmental problems caused by climate change have become severer than ever before. It is crucial for people to learn more about climate change and its related researches to realize that our environment is being changed, and we are playing a vital role to change the ecosystem. In sum, this article provides an overall analysis of the current state and emerging trends in China subtropical climate change research area, which helps people to learn more about the climate change in the subtropical areas of China and inspires researchers who are interested in this research field.
One of the limitations of this study is that the data retrieved from WoS are not accurate enough. Some literature involved in this study are related to climate change, but the climate change in the subtropical areas of China is not specified in the scope of consideration of the literature which slightly influences the result. In the future research, the data search method should be improved to make the results more accurate. Besides, the knowledge mapping about the climate change in Asian Pacific regions is also of a great value for further global climate investigations.
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